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LQ 5H\QROGV QXPEHU DQGRU 3UDQGWO QXPEHU LQ WKHLU QXPHULFDO VWXG\ DFURVV VTXDUH F\OLQGHU 5HFHQWO\ (WPLQDQ
)DURRML HW DO >@ VWXGLHG WKHHIIHFWVRI3HFOHWQXPEHUDQG W\SHVRI QDQRIOXLGVRQKHDW WUDQVIHU IURP WKHF\OLQGHU





PRYLQJ ERWWRP ZDOO 5DKQDPD HW DO >@ UHSRUWHG WKDW LQFUHDVLQJ DVSHFW UDWLR GHFUHDVHV 1XVVHOW QXPEHU IRU DOO
5H\QROGVQXPEHUVQXPHULFDOO\6DUNDU HW DO >@ VWXGLHGYRUWH[ VWUXFWXUHGLVWULEXWLRQV DQGPL[HG FRQYHFWLYH KHDW
WUDQVIHUDURXQGDVROLGFLUFXODUF\OLQGHUXWLOL]LQJQDQRIOXLGIRUXQVWHDG\UHJLPH6ROWDQLSRXUHWDO>@VWXGLHGWKH
KHDW WUDQVIHU HQKDQFHPHQW XVLQJ   $O 2 + 2J   QDQRIOXLG LQ D FXUYHG GXFW ZLWK PL[HG FRQYHFWLRQ LQVLGH D
UHFWDQJXODUHQFORVXUH9DOLSRXUDQG=DUH*KDGL>@VWXGLHGWKHKHDWWUDQVIHURIQDQRIOXLGDURXQGDVROLGFLUFXODU
F\OLQGHU DQG UHSRUWHG WKDW WKH VROLG YROXPH IUDFWLRQ LQFUHDVHV WKH PDJQLWXGH RI PLQLPXP YHORFLW\ LQ WKH ZDNH
UHJLRQ7KHLUUHVXOWVKRZHGWKDWWKH6WURXKDOQXPEHULQFUHDVHVE\LQFUHDVLQJVROLGYROXPHIUDFWLRQ,WDOVRVKRZHG
WKDW LQFUHDVH LQ6WURXKDOQXPEHUV OHDGV WRUHGXFWLRQ LQYRUWH[GHWDFKPHQW7KHFRUHRI WKHYRUWLFHVJURZVGXULQJ
VXEVHTXHQWSURFHVVHVRIYRUWH[VKHGGLQJF\FOH$OVR<RRQHWDO >@LQYHVWLJDWHGWKHIORZSDVWDVTXDUHF\OLQGHU


































PHGLXP LQ WKH SUHVHQFH RI WHPSHUDWXUH GHSHQGHQW KHDW VRXUFH ZLWK LQQHU DQG RXWHU ZDOOV DUH PDLQWDLQHG DW D
FRQVWDQWWHPSHUDWXUH7KHIORZLVIXOO\GHYHORSHGLQWKHD[LDOGLUHFWLRQ]7KHIOXLGUHJLRQKDVFRQVWDQWSK\VLFDO
SURSHUWLHV DQG WKH IORZ LV D FRQYHFWLRQ IORZ WDNLQJ SODFH XQGHU WKHUPDO EXR\DQFLHV DQG XQLIRUP D[LDO SUHVVXUH
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LV REVHUYHGZLWK LQWHU SDUWLFOH VSDFLQJ )LJ7KH VLJQLILFDQW HQKDQFHPHQW RI YHORFLW\ : LV DOVR REVHUYHG IRU
LQWHUSDUWLFOHVSDFLQJK IURPQPWRQP7KHLQFUHDVHLQWKHUPDOEXR\DQF\LQFUHDVHVWKHYHORFLW\IURP)LJ
)URP)LJWKHLQFUHDVHLQ/RUHQW]IRUFHUHWDUGVWKHIORZWKHYDULDWLRQRIYHORFLW\LVYHU\OHVVGXHWRWKHSUHVHQFH
RI WKH PHWDO SDUWLFOHV 7KH YDULDWLRQ RI YHORFLW\ ZLWK KHDW VRXUFH 4+ LV H[KLELWHG LQ )LJ  7KH LQFUHDVH LQ
WHPSHUDWXUH GHSHQGHQW KHDW VRXUFH UHWDUGV WKH IORZ JUDGXDOO\ 7KLV YDULDWLRQ LV GXH WR WKH SUHVHQFH RI WKHPHWDO
SDUWLFOHVZKLFK DUH DIIHFWHG GXH WR WKH KHDW VRXUFH YHU\PXFK )LJ  H[KLELWV WKH YDULDWLRQ RI WKH YHORFLW\ZLWK
FKHPLFDOUHDFWLRQSDUDPHWHU.9HORFLW\LVPRUHZKHQWKHUHDFWLRQLVGHVWUXFWLYHDQGLWOHVVZKHQWKHUHDFWLRQLV
JHQHUDWLYH7KHYHORFLW\LVPD[LPXPLQPLGUHJLRQRIDQQXOXVDQGKDVTXLFNFRQYHUJHQFHZKHQZHPRYHVOLJKWO\
IURP WKH PLG UHJLRQ WR WKH ERXQGDU\ 7KH YHORFLW\ SURILOH IRU 'DUF\ SDUDPHWHU ' LV LQ )LJ  7KH YHORFLW\
GHFUHDVHVJUDGXDOO\ZLWKLQFUHDVHLQ'




WHPSHUDWXUH ZLWK LQWHU SDUWLFOH VSDFLQJ K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VSDFLQJLQEHWZHHQWKHSDUWLFOHV7KHPDJQHWLFSDUDPHWHU0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7HPSHUDWXUHIDOOVIURPJHQHUDWLYHWRGHVWUXFWLYHUHDFWLRQJUDGXDOO\
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